The overall purpose of this systematic review is to locate, appraise, and synthesise the best available evidence on the effectiveness of structured discharge process in reducing hospital readmission of adult patients with community acquired pneumonia.
Background
Internationally, the major focus of care transitions is to engage general practitioners and nurses in a coordinated and cooperative framework so as to foster and enhance patients' abilities to care for themselves through education and training during the discharge process. 1 Community acquired pneumonia (CAP), a pneumonia contracted by individuals who have not been patients either in a hospital or a long term care facility meets this focus. CAP is characterised by fever, chills, cough, pleuritic chest pain, sputum production, and a new pulmonary infiltrate demonstrated by chest radiograph. 2, 3, 4 CAP is one of the most common community acquired infectious diseases. Globally, an estimated 156 million new cases of pneumonia are diagnosed with 43 million cases occurring in India alone. There is a 97% prevalence of pneumonia in the developing world of which 74% occurs in 15 countries but mostly in South Asia and sub-Saharan Africa. 6 CAP is the sixth leading cause of death in the United States (U.S.) with mortality rate of approximately 14 % among hospitalised patients and less than 1% for patients not requiring hospitalisations. 4, 12, 13 CAP is the second most common cause of hospitalisation among the elderly and the third most expensive principal discharge diagnosis with 650,000 cases per year. 4, 12, 13 Furthermore, readmission of patients diagnosed with CAP ages 65 years or older is associated with increased expenditure in the acute care setting. 5 Readmission to hospital occurs when a patient returns to either the same or different acute facility with similar diagnosis. 27 Readmission is costly both from the healthcare system and patient perspectives. 12, 18, 26 Baseline co-morbidities such as advanced chronic obstructive pulmonary disease, diabetes, heart failure, stroke, depression and poly-pharmacy (five or more medications) have been shown to be associated with increased readmission among patients diagnosed with CAP. 15, 16, 17 Other contributing factors to readmission include prior hospitalization, 15 low income, low educational level, 19 low literacy, 20 reduced social network, and unmarried/widowed individuals. 4, 14 Reducing readmissions has become a priority and a metric of quality of care among health care providers, health plans, government, and other stakeholders. 21, 24, 25 Readmission rates for three clinical areas namely myocardial infarction, heart failure, and pneumonia are collected and publicly reported by the U.S. based Centers for Medicare and Medicaid Services (CMS). 12, 24 In the U.S., CMS is the health insurance program for individuals ages 65 or older, or individuals under 65 with disabilities, and individuals of all ages with end stage renal disease. The public reporting of hospital readmission rate is implicitly considered for funding and suggesting that readmissions are a proxy measure for the quality of care provided by the healthcare institution (HR). 21, 22 Coleman and colleagues 26, 27, 28 concluded that transition in care has complex problems and therefore requires a multifaceted approach in creating solutions to improve and ensure high quality discharge process. The accomplishment of this goal requires improved commitment to patient centered care, communication, and collaboration.
The effectiveness of structured hospital-based discharge processes has been validated in multiple randomized controlled trials (RCT) reviewed below.
The Better Outcomes for Older Adults through Safe Transitions (BOOST), 28 uses a nurse-led transition care services that highlight the importance of a "transition coach" responsible for providing guidance to community-dwelling patients at high risk of re-hospitalisation after discharge from the hospital. Coaching focuses on engaging patients as active participants in their own care, as well as encouraging patients to clarify and/or follow recommended discharge instructions.
The BOOST 28 examined the effectiveness of care transitions in a RCT of 750 community dwelling adults with complex care, 65 years or older admitted in the hospital with at least 1of 11 diagnoses, including stroke, congestive heart failure, coronary artery disease, cardiac arrhythmias, chronic obstructive pulmonary disease, diabetes mellitus, spinal stenosis, hip fracture, peripheral vascular disease, deep venous thrombosis, and pulmonary embolism. The participants were randomized to receive the intervention or usual care. Intervention participants were given tools to support communication with other healthcare services. A "transition coach" was also available for guidance and continuity of care. Additionally, intervention participants were encouraged to be proactive in their care and express their preferences. The findings of the study showed a statistically significant decrease in rehospitalisation rates at 30 days (8.3 days vs 11.9 days, p = .048) and at 90 days (16.7 days vs 22.5 days, p = .04) in the intervention group. The mean hospital costs were lower in the intervention group compared to controls at 180 days (log-transformed p = .049). The key findings of the study showed that care transitions intervention improved self-management in terms of medication management, knowledge of disease condition, and patient confidence about what was required of them during the transition and beyond. Furthermore, findings of the study suggest that the coaching relationship between the patient and the transition coach fosters a sense of caring, safety, and predictability, contributing to greater patient and caregiver engagement in the program; thus decreasing the rates of subsequent hospitalisation.
On the other hand, Jack and colleagues 15 conducted a 2-group RCT that examined the effectiveness of Reengineered Discharge (RED) process among 749, ethnically diverse, English speaking adult patients (mean age 49.9) admitted to the internal medicine service. The RED centers on assigning a nurse discharge advocate responsible for providing inpatient education, arrange post-acute care discharge follow up, confirm medication reconciliation, and provide individualized patient discharge instruction booklet with a copy sent to the primary care provider (PCP). The RED process also includes a follow up call from a pharmacist within 2 to 4 days after discharge from the hospital to review medications and confirm follow-up plan. Findings of the RED study showed lower hospital utilization in the intervention group compared to the usual care group (either emergency department (ED) or inpatient visits) within 30 days by 30% (incidence rate ratio= 0.695, 95% CI 0.515 to 0.937; p=0.009). The subgroup analyses showed that the RED is effective at reducing hospital utilization for participants with more hospital utilization in the previous 6 months before index admission (p=0.014). Furthermore, the secondary outcomes of the RED study showed that subsets of the intervention group were able to identify their index discharge diagnosis (79% vs. 70%) subsets; p= 0.017 and PCP name (95%vs. 89%) subsets; p= 0.007 more than the usual care group. Also the intervention group has a higher rate of PCP follow up compared to the usual care group (62% vs. 44% p= 0.001).
Naylor and colleagues 34 developed a Transitional Care Model (TCM) that centers on utilization of advance practice nurse (APN) responsible for providing and coordinating care for 12 months after hospital discharge. The APN provides comprehensive discharge planning; home visits, and facilitates patient and caregiver identification of goals of care. Naylor and colleagues 34 examined the effectiveness of transitional care intervention provided by APNs in a RCT of 239 patients, 65 years or older, admitted in the hospital with heart failure. Findings of the study showed that rehospitalisation or death were lower in the intervention group compared to the control group at 52 weeks (47.5% vs. 61.2%, adjusted p=.01) and overall quality of life and physical aspect in the intervention group were greater at 12 weeks (p=<.05). Also participants in the intervention group reported greater satisfaction in care at 2 and 6 weeks (p=<.001). However, functional status differences between the intervention and usual group were not statistically significant.
In a study done by Kripalani and colleagues, 17 the period following discharge from the hospital is a vulnerable time for patients because about half of adults experience a medical error after hospital discharge. Moreover, 19% to 23% suffer an adverse drug event. Kripalani and colleagues 17 identified several challenges in providing high-quality care as patients leave the hospital. These challenges include the discontinuity between hospitalists and primary care physicians, changes to the medication regimen, new self-care responsibilities that may strain available resources, and complex discharge instructions. Findings of the Kripalani and colleagues 17 study emphasised the need for effective transitions of care, improvements in communication between inpatient and outpatient physicians, effective reconciliation of prescribed medication regimens, adequate education of patients regarding medication use, closer medical follow-up, engagement with social support systems, and greater clarity in physician-patient communication. Kripalani and colleagues 17 further conclude that understanding key challenges and adopting strategies to improve patient care in the transition from hospital to home, could significantly improve communication with patients, reduce medical errors and confusion in the post-discharge period.
While the BOOST, 28 RED, 15 and TCM 33 are effective in addressing the problems related to readmissions and coordination of clinical care for chronically ill, their effectiveness with CAP has not been addressed. 16 Findings of these studies further validate that members of the healthcare team are ultimately responsible in coordinating appropriate conduits of information to patients to ease transition from the hospital to their homes. Each member of the healthcare team has a unique role in coordinating patient care. 28, 31, 32, 34 This is integral to effective discharge process where the core elements include utilisation of a wide range of clinical expertise in a variety of settings across the continuum of care. 32, 34 The key to effective discharge process involves a set of activities aimed at improving patients' health status and reducing their needs for healthcare services by helping them and their support systems manage their illnesses and psychological problems effectively. 31 To the best of our knowledge there has been no systematic review of effectiveness of structured discharge process in patients with CAP. Slyer and colleagues 32 conducted a systematic review that supports the effectiveness of nurse coordinated transitioning of care between hospital and home in reducing hospital readmission rates in adult patients hospitalized with heart failure, however; it did not address CAP.
While there is far reaching evidence of the effectiveness of structured discharge process in reducing readmission rates in patients with chronic conditions with complex needs and heart failure 1, 33, 34, 35, 36 the effectiveness of structured discharge process in reducing readmission rates in patients with CAP is unknown. Mcleod-Sordjan and colleagues 38 systematic review, for example, generated few research studies that demonstrate the effectiveness of variable discharge education provided to caregivers of patients with CAP in reducing readmission rates. Mcleod-Sordjan and colleagues 38 only considered the effectiveness of patient-caregiver dyad discharge learning needs interventions on hospital readmissions of elderly patients admitted with CAP and gives little evidence that education interventions aimed at caregivers are uniformly effective in decreasing 30-day hospital readmission rates for patients with CAP.
Our systematic review aims to examine not only the effectiveness of patient-caregiver dyad discharge learning needs interventions but also review structured discharge process and its effectiveness in reducing hospital readmission of patients diagnosed with CAP.
Inclusion Criteria

Types of Participants
This review will consider studies that include adult patients, regardless of ethnicity, severity, and comorbidities with the exclusion of patients with autoimmune diseases, i.e., human immunodeficiency virus (HIV) positive, acquired immune deficiency syndrome (AIDS), and chronically immunosuppressed patients, female or male, diagnosed with CAP as an inpatient in in the hospital. For the purpose of this systematic review, a diagnosis of CAP is based on the presence of a new pulmonary infiltrate demonstrated by chest radiograph plus at least one of the following: fever, chills, cough, pleuritic chest pain, hypothermia, leukocytosis or leukopenia and sputum production. 2, 3, 4 Hospital is an acute care setting that provides short-term treatment for an urgent medical or surgical condition and severe injury or episode of illness by the administration of critical care, through a team of health care professionals from medical and surgical specialties, to help restore a patient back to health.
38
Types of Interventions
This systematic review will consider studies of effectiveness of various approaches for discharging patients with CAP from hospitals. The structured discharge process refers to early patient engagement, patient-caregiver dyad intervention, transitional care, coordinated care, and multidisciplinary team approach compared to usual care.
Types of Outcomes
For this systematic review the following outcome variables will be used: hospital readmissions, emergency room visits, unscheduled visits.
For this systematic review the following definitions of outcome variables will be used:
Hospital readmission is defined and measured as hospitalisation following discharge for the same diagnosis.
Emergency room visit is defined and measured as emergency visit following discharge for the same diagnosis.
Unscheduled visit is defined and measured as an unplanned visit with healthcare provider following discharge for the same diagnosis.
Types of Studies
This review will first consider any RCT. In the absence of RCTs other research designs, such as nonRCTs, case-control, cohort studies and descriptive studies, will be considered for inclusion in the systematic review.
Search Strategy
Only research reports published in English will be included in the review. The search strategy aims to find both published and unpublished studies in English language which may be eligible for inclusion. A preliminary search of Cochrane Library and Joanna Briggs Institute (JBI) Library of Systematic Reviews was undertaken to determine if there are any systematic reviews done on the topic of interest. Mcleod-Sordjan and colleagues 38 did a systematic review on the effectiveness of patient-caregiver dyad discharge learning needs interventions on 30-day community hospital readmissions for elderly patients (65 years or older) with community acquired pneumonia, however, this systematic review was not as inclusive as proposed for this review. A three-step search strategy will be utilized in this review. An initial search of PubMed/MEDLINE and CINAHL will be undertaken followed by analysis of the text words contained in the title and abstract, and index terms used to describe the article. A second search using all identified keywords and index terms will then be undertaken across all included databases. Thirdly, reference lists of original articles will be searched by hand to identify articles that may contain information on the topic of interest and may have been missed by the search strategy. The databases to be searched include: PubMed/ MEDLINE, CINAHL, EMBASE, the Cochrane Central Register of Controlled Trials (CENTRAL), Academic Search Premiere and Health Source: Nursing/ Academic edition and PSYCH-Info. An additional grey literature search to identify unpublished studies/papers will include: Mednar, Virginia Henderson Library of Sigma Theta Tau, Robert Wood Johnson Foundation, Literacy Educational Online (LEO), Teaching, Research, and International Politics Project (TRIPP), dissertations abstracts international, Institute for Healthcare Improvement (www.ihi.org), and Scirus (www.scirus.com).
Investigators currently conducting studies on structured discharge process will be contacted. Initial keywords to be used will be: Community acquired pneumonia, structured discharge process, A secondary Boolean query will include combinations of the following words and phrases: Patientcentered care, community acquired pneumonia, readmission, and continuity of patient care, multidisciplinary, patient participation, progressive patient care, patient satisfaction, patient preference, patient teaching, and process of discharge, process of care, post discharge management, care transitions, process assessment, and health care.
Assessment of methodological quality
Quantitative research reports selected for retrieval will be assessed by two reviewers for methodological validity prior to inclusion in the review using the Standardized Assessment and Review Instrument (JBI-MAStARI) (Appendix I). Any disagreements that arise between the reviewers will be resolved through discussion or with a third reviewer until consensus is reached.
Data Collection
Quantitative data will be extracted from papers included in the review using the standardized data extraction tool from JBI-MAStARI (Appendix II). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Data synthesis
Quantitative data extracted from some selected studies will be pooled in statistical meta-analysis using the Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MASTARI). Results will be calculated for analysis, relative risk (for categorical data) and weighted mean differences (for continuous data) and 95% confidence intervals. Additionally, the standard Chisquare will be used to assess heterogeneity; if statistical pooling is not possible the findings will be presented in narrative form.
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